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1 Introduction

In RAN2#101bis, there was a working assumption
WA: New SIB is defined for Rel-15 eV2X UEs. RRC running CR will be prepared based on WA.
In this contribution, we discuss the details of SIB22, from the perspective of carrier configuration.
2 Discussion
For information required by Rel-15 eV2X UEs, a new SIB is needed considering the current size of SIB21. In other words, one anyway cannot add extra signalling into SIB21 – especially considering we may want to extend the number of supported carriers in Rel-15. 
Proposal 1 Confirm the working assumption that a new SIB is defined for Rel-15 eV2X UEs.

2.1 Issue-1: Size control for SIB22
Firstly, since congestion control is required by ETSI, it has to be applicable to Rel-15 as well, so that the SIB size issue due to CBR-PPPP table has to be considered as well for the new SIB22. 

Observation 1 Rel-14 CBR-PPPP table has to be included in the new SIB22 as well for congestion controlling of the Rel-15 ITS carriers.
Secondly, the newly introduced parameter has to be applicable to Rel-15 UE in order for carrier selection, and thus has to be included in SIB22.

Observation 2 Rel-15 new parameter for the CBR-PPPP table has to be included in the new SIB22 as well for carrier (re)selection of the Rel-15 ITS carriers.
Here we need to revisit the SIB size issue, if we assume that the carrier for Rel-14 UE is configured in SIB21, and the carrier for Rel-15 UE is configured in SIB22, and furthermore, if assume in Rel-15 in total we would like to support 8 carriers for Rel-15 UE, it means that

· SIB21 can support the CBR-PPPP table on the single carrier for Rel-14 UE;

· SIB22 at least has to support the CBR-PPPP table for the pools of at least the left 7 carriers;

For both tables, we have to consider between the following three alternatives:

· Alt-1: one configuration applicable to all pools on all carriers;

· Alt-2: per-carrier configuration applicable to all pools on the concerned carrier;

· Alt-3: per-pool configuration

To compare between the three alternatives, an estimation of the number of pools on one carrier is necessary - There are at least one TX pool for P2X UE, one exceptional pool, and a number of pools for zoning – one can assume 4 pools as a minimum number. Therefore, there are 7 (carriers) * (1 (P-UE pool) + 1 (Exceptional pool) + 4 (zoning pools)) = 42 pools in total. As a result, 

· For Alt-3, it requires that per-pool configuration to be less than 2216 / 42 = 52 bits;

· For Alt-2, it requires that per-carrier configuration to be less than 2216 / 7 = 316 bits;

Based on the example calculation in Table 1, Alt-3 is not possible, while Alt-2 may occupy more than 60% of the SIB size space (202/316 = 67%), compared to Alt-1 which can reduce the overhead to be less than 10%.
Table 1 SIB size calculation (cited from R2-1706131)
	
	PPPP  
	CBR levels
	Common table in Option A
	Common tables for Option B
	Per-pool size

Option A
	Per-pool size Option B

	Pool 1
	0-1
	16
	2024 (=16+8+4+4+8+4) *(39+7)
	Tx-config table is 1092 (=(16+8+4)*39)
CBR-quantization table is 196 (3 tables for 16, 8, 4-levels)
	36(=4*(6+3))
	6*16+3+2=>101

6*8+3+2=>53

6*4+3+2=>29

202 = 101+53+29+29

	
	2-3
	8
	
	
	
	

	
	4-5
	4
	
	
	
	

	
	6-7
	4
	
	
	
	

	Pool 2
	0-4
	8
	
	
	18(=2*(6+3))
	82 = 53+29

	
	5-7
	4
	
	
	
	


Therefore, Alt-1 would be the only way-out, but only leave the Rel-15 new parameters for carrier selection as carrier specific.
Proposal 2 Design CBR-PPPP table in SIB22 as common configuration applicable to all Tx pools on all carriers.

Proposal 3 Introduce Rel-15 new parameters for carrier selection as carrier specific.

2.2 Issue-2: Configuration split of SIB21 / SIB22
Before going into this issue, one thing to clarify is that, whether the 1 carrier configured in SIB21 (which is the only feasible setting considering the SIB size limitation) can be used by Rel-15 UE or not.

Considering that Rel-15 UE can make use of Rel-14 transmission format, there is no reason to prevent Rel-15 UE to use the single carrier configured in Rel-14. And in this case, the Rel-15 UE should at least benefit from the carrier aggregation framework introduced in Rel15 as well. I.e., it is not reasonable if a Rel-15 UE is prevented from using PC5 CA, merely because Rel-14 transmission format is used for a single carrier.

Observation 3 Rel-15 UE should benefit from PC5 CA functionality, no matter Rel-14/Rel-15 transmission format is adopted on each carrier.

Therefore, it is necessary to at least provide the CA related Rel-15 parameters for the single carrier, not only for carrier (re)selection, but also for synchronization procedure. To implement this, one can consider two solutions: either put it in SIB21 or put it in SIB22. This again is coupled with SIB21 size limit issue. And it would safer to put it directly into SIB22. For the other parameter configurations, there is no need to further duplicate it in the new SIB.
Proposal 4 For the carrier configured in SIB21, only the delta RRC parameters for Rel-15 UE should be put into SIB22.
For the delta carriers, which are only configured in SIB22, there is no doubt that SIB22 has to provide full configuration. In Rel-14, from signalling perspective, the limitation of carrier number is 8 (e.g., due to maxFreqV2X-1-r14 in RRC, and due to CIF in DCI format 5A), which seems enough considering the current ITS spectrum status in China / Europe / US. So that 8 is a limit on the summed number of carriers configured by SIB21 and SIB22.

Proposal 5 Maximum 8 carriers can be configured by SIB21 and SIB22 together.

2.3 Issue-3: Mixed carrier set configuration
Another issue raised in [2] is whether we support the case 3 below (assume case 1 and 2 are already included in the WI scope) 

1. All of carriers provided from upper layers are provided by eNB

2. All of carriers provided from upper layers are not provided by eNB but allowed to use in OOC.

3. Some of carriers provided from upper layers are provided by eNB and the other are not provided by eNB but only allowed to use in OOC

Considering the description in TS 23.285 as follows:

-
If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for V2X service that are not operated by the UE's serving cell, as specified in clause 4.4.1.1.2, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 36.300 [10] and TS 36.304 [22], and:

<Text Removed>

-
If the UE intends to use "non-operator-managed" radio resources (i.e. carrier frequency) for V2X service, according to TS 36.331 [9] and as specified in clause 4.4.1.1.2, then the UE shall perform V2X communication over PC5 using resource provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize V2X communications over PC5 reference point then the UE is not authorized to transmit.

Since case-3 indicate that at least some carriers are provided by eNB, it means that it fails into the case of “operator-managed” case, which means that either eNB provide configuration for all carriers (case-1 above) or no configuration at all for any carriers due to out of coverage (case-2 above). It seems not motivated why the mixed case (case-3 above) can happen.

Observation 4 It is not a valid scenario that some of carriers provided from upper layers are provided by eNB and the others are not provided by eNB.

From another perspective, if we assume that case-3 is a valid case, then we have to handle the case as follows:

1. Connected Rel-15 eV2x UEs transmit on carrier-1 via network configured mode-3, and also transmit on carrier-2 via pre-configured mode-4;

2. Connected Rel-15 eV2x UEs transmit on carrier-1 via network configured mode-4, and also transmit on carrier-2 via pre-configured mode-4;

3. Idle Rel-15 eV2x UEs transmit on carrier-1 via network configured mode-4, and also transmit on carrier-2 via pre-configured mode-4;

Where case-1 would trigger more issues like how for network scheduler (for network configured mode-3) and UE scheduler (for pre-configured mode-4) to coordinate considering UE TX capability limitation. 

Observation 5 Mixed mode-3 and mode-4 operation would cause further problem on TX capability coordination.

Proposal 6 RAN2 only address the scenario that either all or none carriers provided from upper layers are configured by eNB.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Rel-14 CBR-PPPP table has to be included in the new SIB22 as well for congestion controlling of the Rel-15 ITS carriers.
Observation 2
Rel-15 new parameter for the CBR-PPPP table has to be included in the new SIB22 as well for carrier (re)selection of the Rel-15 ITS carriers.
Observation 3
Rel-15 UE should benefit from PC5 CA functionality, no matter Rel-14/Rel-15 transmission format is adopted on each carrier.
Observation 4
It is not a valid scenario that some of carriers provided from upper layers are provided by eNB and the others are not provided by eNB.
Observation 5
Mixed mode-3 and mode-4 operation would cause further problem on TX capability coordination.


Based on the observations, we propose:
Proposal 1
Confirm the working assumption that a new SIB is defined for Rel-15 eV2X UEs.
Proposal 2
Design CBR-PPPP table in SIB22 as common configuration applicable to all Tx pools on all carriers.
Proposal 3
Introduce Rel-15 new parameters for carrier selection as carrier specific.
Proposal 4
For the carrier configured in SIB21, only the delta RRC parameters for Rel-15 UE should be put into SIB22.
Proposal 5
Maximum 8 carriers can be configured by SIB21 and SIB22 together.
Proposal 6
RAN2 only address the scenario that either all or none carriers provided from upper layers are configured by eNB.
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